THE finger-joints being wholly subcutaneous and easily accessible, articular changes can be studied in the hand with greater facility than in any other part of the body.
Clinical features.-Peri-articular effusion combined with moderate synovial distension produces a dome-like swelling on the back of the wrist which gives rise to that spindle or fusiform shape so highly characteristic of rheumatoid or infective joint conditions. Coincident with the enlargement of the .wrist there is frequently a deep-seated tenderness over the articulation between the first metacarpal and multangular bones. Stiffness in the basal joint of the thumb naturally leads to the impairment of the usefulness of the hand as a prehensile member, particularly if it is fixed in a rigid adducted position so that its opposition to the fingers is interfered with.
The atrophic state of the extensors which practically always accompanies an arthritis of the wrist results in over-action, spasm and eventual shortening of the flexors which is very apt to produce a permanent palmar flexion which greatly impedes the grasping power of the hand. It will be remembered that the strongest grip is obtained when the wrist is in the position of slight dorsi-flexion.
Owing to the relaxation of the radial collateral ligament, from distension of the underlying articular cavities, the whole hand deviates towards the ulnar side. Gowers says this may be due to paralysis of the long radial extensor.
Diagnosis.-The condition is quite easy of recognition when it forms part of a more or less generalized polyarthritis of symmetrical type. The sex, age and general appearance of the patient are usually quite distinctive. A mono-articular affection of the wrist is generally of infective origin and the possibility of a gonococcal infection must not be lost sight of.
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The Hand. Clinical features.-Just as a definite " rbeumatoid " type of patient is recognized -usually a woman in the third or fourth decade-slender limbed, long backed, and with a narrow costal angle, a pale muddy complexion, and often freckles and bronzed pigmentation over the forehead; in like manner the hand as a whole presents distinctive features-long, narrow, and tapering, with cold, clammy and amorphous fingers, streaming with perspiration.
In the early stages an examination of the mid-phalangeal joints of the second and ring fingers and possibly the thumb will reveal fusiform or spindleshaped swellings. The proximal phalangeal joints of the index and second fingers will be involved in course of time but the condition has a distinct tendency to begin in the articulations first mentioned.
The terminal phalangeal joints undergo no enlargement-a diagnostic feature of importance. This, however, does not prevent them from being affected by atrophic changes and fixation in distorted positions in the later stages of the disease.
Over the enlarged fusiform joints, the skin has a pale white waxy appearance or it may be semi-asphyxial in colour. Owing to the swelling of the subjacent tissues, it seems tight and almost transparent.
On palpation the swollen joint feels tense and elastic. Actual fluctuation is not common, as there is rarely any great excess of fluid within the joint cavity, the increase in size being mostly due to capsular swelling and peri-articular effusion. Lateral movement of the two bone-ends gives a grating sensation, in all likelihood caused by loss of cartilage. The smooth fusiform contour of the affected joints may be found in other forms of arthritis but the symmetrical distribution of the articular changes is characteristic of rheumatoid arthritis. Many writers make a great point of the centripetal involvement of the joints. This is by no means applicable in a large number of instances. The wrist may be implicated before the fingers and it is by no means uncommon to find the condition beginning in the ankle-joint.
One of the most striking features of the rheumatoid hand is the extensive wasting of the muscles. Perhaps the earliest sign of the onset of this condition is the wasting of the interossei which gives the characteristic " spoon shape " to the back of the hand. Muscular wasting is frequently to be observed before any of the joints are actually implicated.
With the wasting of one group of muscles, its antagonists will exercise an increased pull on the bones entering into the joints. This will of necessity cause considerable distortion, particularly if the overacting muscles undergo a process of shortening which they are extremely apt to do. The reason why this distortion occurs so freely in rheumatoid arthritis is that the bone-ends are not enlarged in any way, the changes being confined, at any rate in the early stages, to the synovial membrane and articular capsule. A very small amount of fluid within a joint will cause the two opposing articular surfaces to become separated and the unopposed action of any particular group of muscles will give rise to either an extension or flexion deformity as the case may be. It was pointed out by Charcot many years ago that the amount of distortion is to some extent inversely proportional to the enlargement of the head of the bone.
The state of the interossei has a considerable influence on the type of deformity and resulting contractures that occur in rheumatoid arthritis. It will be remembered that these muscles acting with the lumbricales flex the proximal row of phalanges upon the metacarpals and extend the two distal rows.
Charcot classified the deformities of the hands into two types, extension and flexion.' Strong interossei, by their pull on the two distal rows of phalanges, tend to an extension deformity, while weakness of these muscles results in others overpowering them and a flexion distortion is thus produced.
Extension deformities. Llewellyn and others consider that there is a tendency for the incidence ofIthe joint affections to follow a segmental arrangement; for example, the first joints to be involved may be the mid-phalangeal of the second and ring fingers and this symmetrically, while in other instances the swellings first appear in the thumb and index fingers of both hands. This observation also applies, to some extent, so far as the dystrophic changes in the muscles are concerned. It will be remembered that a lesion in a single nerve picks out all the muscles it supplies, whereas if only one muscle or group is picked out the inference is that the lesion is in the cord or nerve-root. There is therefore some reason to assume that in those cases in which atrophic changes appear to be more or less confined to the interossei the lesion may be in the neighbourhood of the 8th cervical root or adjacent region in the cord. It will be recalled that when a cervical rib is present, the muscular atrophy is mainly confined to the interossei.
It has already been noted that atrophy of the interossei may occur before there are any signs of joint involvement. It has been repeatedly observed that joints that apparently remain free from rheumatoid changes may become fixed, distorted or even dislocated, thus showing that the correlation between muscular dystrophy and joint affection is by no means fully established. It is only in rare instances that the atrophied muscles show a reaction of degeneration. Myotatic irritability is frequently a marked feature and can often be found in all the muscles of the body.
Ulnar deviation of the fingers at the metacarpo-phalangeal joints is very common in rheumatoid arthritis and is so marked in some instances as to cause a partial sub-luxation at these joints. According to Barnes Burt, there is first a forward subluxation and this, combined with the natural tendency of the fingers to deviate towards the ulnar side, as well as the weight placed on the radial side of the hand as the patient rises from a chair, accounts for the deformity.
Later stages.-The characteristic fusiform enlargements of the joints do not persist but undergo a gradual shrinkage. These atrophic changes are to be found not only in the joints themselves but in the overlying skin. At this stage it is no longer possible to pick up the skin over the joint. The loose skin over the knuckle gives place to a thin, tightly stretched glossy integument which seems to be an additional impediment to the mobility of the joint. Eventually the two bone ends become fixed in either flexion or extension or in a straight line by firm osseous union. This is quite unlike the ankylosis that may take place as a result of an ordinary joint infection. In some instances the two bone-ends almost telescope, one into the other, and it may be difficult to say where the original joint was. The changes just outlined apply more particularly to the distal and mid-phalangeal joints. The proximal phalangeal joints may become fixed but this takes place much later. In many instances they escape altogether. This is accounted for by the fact that these joints-more especially the first two-are kept moving to a much greater extent than the others. This circumstance provides a cogent reason for the encouragement of patients to keep their fingers as mobile as possible.
Collateral symptoms.-The joint changes in rheumatoid arthritis, serious and disabling as they are, do not make up the entire clinical picture. The fact that rheumatoid arthritis is a systematic disease with articular manifestations places it in a class apart from the infective group of arthritides to be considered later. Among the constitutional changes may be mentioned achlorhydria and hypochlorhydria, degrees of secondary anamia, enlargements of the lymphatic glands and a palpable spleen.
The vasomotor disturbances, motor phenomena and sensory symptoms briefly referred to as forming the prodromal stage in this condition, persist to a greater or less extent after the onset of joint changes, and it is only when the quiescent or terminal stage is reached that these symptoms finally disappear.
Radiological changes.-Gilbert Scott describes three stages, viz.:-(1) A general osteoporosis or loss of bone calcium.
(2) Loss of cartilage in several of the finger-joints and possibly in the wrist.
(3) Erosion of the articular bone under the cartilage, generally with sub-luxation, disorganization and fibrous or bony ankylosis.
Diagnosis.-Perhaps the chief difficulty lies in the differentiation between rheumatoid arthritis and infective or metastatic arthritis. This is dealt with in tabular form at the end of the section devoted to the consideration of the latter condition.
There are, however, certain other affections associated with dystrophic changes in the hands and fingers which might in their early stages be mistaken for incipient rheumatoid arthritis; for example, progressive muscular atrophy, cervical rib, syringomyelia, progressive neurotic amyotrophy (Charcot-Marie-Tooth) or some types of thenar and hypothenar neural atrophy.
INFECTIVE ARTHRITIS
A group designation of joint changes aetiologically distinct from those of rheumatoid arthritis, in that they are associated with the presence of specific or non-specific organisms. All grades of intensity are to be met with, from the frankly suppurative arthritis of the pyogenic streptococci, through the varying grades of the pneumococcus, the gonococcus and the tubercle bacillus, to a non-suppurative group which is arbitrarily included among the rheumatic affections.
Various names have been applied to the latter: chronic non-specificinfective arthritis ; infective arthritis of undifferentiated type ; focal arthritis ; prolifarative arthritis and meuastatic arthritis.
While no causal organism has yet been fully identified with the production of this form of arthritis, the non-pyogenic streptococcal group is regarded as the most likely.
It will be remembered that over 150 possible kinds of streptococci, and an almost infinite number of antigenic races, are credited with the causation of arthritis. Taking the two groups into which the streptococci are divided-himolytic and non-haemolytic-the former include those which produce septicaemia, abscesses, erysipelas and the more severe forms of streptococcal infection, while the latter include the viridans" type. Many of the non-haemolytic types can be cultivated indifferently from any infected area in the mouth, teeth, tonsils, sputum, fmces, prostate or vagina. A culture taken from the mouth of a normal individual will provide a large number of different types, all apparently perfectly harmless.
It is assumed (adequate proof is wanting) that if any of these apparently harmless streptococci gain access to the blood-stream; their virulence may be raised or they may produce their ill-effects when the resistance of the tissues is lowered. The Wrist. Clinical features.-The actual joint changes-a dome-like swelling on the back of the wrist which may be more prominent over one or other styloid process-very much resemble those found in rheumatoid arthritis.
There is a tendency for the affection to be confined more or less to one side, chiefly the right, owing no doubt to the greater strain to which this joint is exposed, whereas in left-handed people the wrist on that side seems to be involved more often. The condition may exist without any involvement of the fingers.
The onset is usually slow and insidious, and is generally attributed to a strain which it frequently resembles in the early stages. Patients complain of pain and a feeling of weakness in all attempts to use the joint. The extensor muscles on the back of the arm undergo a certain amount of wasting which renders the swelling on the back of the wrist more prominent.
Diagnosis.-The diagnosis rests mainly on the absence of a symmetrical involvement of other joints. In young subjects the possibility of a tuberculous arthritis has to be kept in mind, while a gonorrhaeal mono-arthritis in this situation is by no means uncommon. In older people a degenerative arthritis is sometimes found in the wrist, especially if the joint has been exposed to unusual strains. The Hand.
Clinicalfeatures.-An infective arthritis affecting the finger-joints is more of a local condition than rheumatoid arthritis in similar situations. While there may be some malaise and pyrexia during its inception there is no train of prodromal symptoms that characterize the onset of rheumatoid arthritis. The type of patient is in no way distinctive-men are affected quite as often as women, if not oftener. The age of incidence may be anything from twenty to fifty or even later.
The type of hand presents no distinguishing features. An infective arthritis is just as likely to be found in a short, " stubby," spatulate hand as in one of more slender type. There is not that cold, flabby amorphous feeling when the hand is clasped. In many instances it feels quite warm and natural. The sweating rarely exceeds that found in quite normal individuals except that there is a tendency for an excessive amount over the affected joints.
There is frequently a more or less simultaneous implication of two or three of the mid and proximal phalangeal joints of both hands, while the other joints may remain practically free. There is rarely that progressive involvement of both hands leading to permanent contractures that is so characteristic of the true rheumatoid condition. The skin overlying the joints does not as a rule undergo the atrophic changes seen in the other affection. The actual joint changes are very similar in their early stages to those of rheumatoid arthritis. The swelling is fusiform or spindle-shaped and may be tense and fluctuating on palpation. Lateral pressure is painful.
In common with arthritic conditions in all situations there is a certain amount of muscular wasting. This mainly affects the muscles in direct relationship to the joint. The wasting of the extensors may allow a puffy swelling to appear on the 5 197 back of the hand due to distension of the synovial sacs. There is also some wasting of the interossei, which, however, does not make its appearance as quickly as it does in rheumatoid cases. It will be remembered that in rbeumatoid arthritis the atrophic state of the muscles is frequently out of all proportion to the extent of joint involvement. In other words, the wasting in infective arthritis is mainly from disuse, whereas in rheumatoid arthritis it is part of the general condition.
If the proximal phalangeal joints are involved to any marked extent there may be some ulnar deviation, but it is not common. A symmetrical ulnar deviation at these joints is much more characteristic of a rheumatoid arthritis than of an infective arthritis.
The effect of treatment is a distinguishing feature in these cases. If some discoverable focus of infection is adequately dealt with or removed, the swelling in the fingers subsides and the joints once more resume their normal contour. This is well seen in some cases of gonococcal arthritis of the fingers. If the underlying cause is properly treated, the swelling gradually disappears and beyond a little stiffness the finger may regain its functional use.
Later stages.-In the later stages where the focus remains untreated or undiscovered, ankylosis may occur, but it is much more likely to be fibrous rather than bony. Atrophic changes in the skin and constituents of the joint do not occur to the same extent that applies in rheumatoid conditions. There is not the same "telescoping" of the bone ends and if ankylosis does take place the contour of the joint still remains. There may be considerable distortion of the joint, but contractures of all the fingers so often seen in the terminal stages of rheumatoid arthritis is not a feature of an ordinary case of infective arthritis.
Radiological changes.-There are no general bone changes. The bone ends may show some local osteoporosis as evidenced by increased translucency. In the lower limb there may be some sclerosis at the points of maximum pressure. There is frequently an early formation of osteophytes while actual bone erosion is a late manifestation. DIFFERENTIAL 
OSTEO-ARTHRITIS
Osteo-arthritis is essentially a disease of the middle and later decades of life, and is frequently associated with degenerative conditions that are apt to first show themselves at that time.
It seems to be connected in some way or another with old injuries. Some observers consider the condition to be due to a " bradytrophy," i.e., sluggishness of metabolism, an expression of premature exhaustion or a premature ageing of the endocrine system. The Wrist. Clinical features.-An osteo-arthritis of the wrist is more commonly found in elderly people, and may at first be mono-articular, but it is usual to come across similar changes in one or two other joints at a later period. There is frequently an association with some old injury or strain, often forgotten until the onset of joint changes.
Many writers have drawn attention to the frequency with which the carpometacarpal joint of the thumb is affected. A similar observation was made with regard to this region in rheumatoid arthritis, and in both conditions a deep-seated tenderness here may be looked upon as an early sign.
The affection is usually insidious in its beginning, and, beyond the tenderness just mentioned, very little pain is experienced, the chief disability being a gradually increasing stiffness. There may be some initial swelling and distension of the synovial sacs in the neighbourhocd, but the joint does not assume the fusiform contour so characteristic of rheumatoid or infective arthritis. It should be remembered that the enlargement is due to synovial distension and not to periarticular effusion. Osteo-arthritic changes may be found in any of the bones entering into the joints of the carpus. For example, the os magnum and semilunar bones may present irregularities of their articulating surfaces, due to ridges of new bone deposited thereon, while bony excrescences are occasionally to be observed in relation to the lower ends of the ulna and radius.
Cochrane describes a broadening of the carpus as a whole, which takes place in elderly people, who, when rising from a chair, rest their weight on their hands. He points out that any increase in the breadth of the carpus causes the navicular bone to undergo a slight sub-luxation from its normal position, with the result that the metacarpal bone of the thumb is no longer in close contact with the trapezium, and a line drawn through its long axis, instead of passing as it should through the navicular, would occupy a position more nearly parallel to the other metacarpals and the bones of the forearm. This restricts the prehensile powers of the hand, and, as a remedy, he suggests the wearing of a leather wristlet to restore the normal carpal arch. The Hand. Clinical features.-The osteo-arthritic hand is frequently met with in elderly people of tboth sexes of a somewhat florid or robust type. It is also very common in women at or about the time of the menopause, and is associated with that variety of osteo-arthritis, usually known as villous arthritis, which chiefly affects the knees. Beyond saying this, its incidence cannot be correlated with any special type of individual.
Neither do the hands themselves present any characteristic feature. When grasped they usually feel firm, warm and healthy, and in most ways distinct from the cold amorphous clammy fingers of the rheumatoid arthritic subject. While the mid-phalangeal joints are the seat of election in both rheumatoid and infective arthritis, the terminal joints of the fingers are much more apt to be affected in osteo-arthritis.
Deflection towards the radial side is extremely common at the terminal phalangeal joint. This is most likely due to bony outgrowths on the ulnar side of the bone.
The distortions due to atrophy and spasmodic conditions of the muscles, so common a feature of rheumatoid arthritis, are not met with in osteo-arthritis. Displacement of the articular surfaces of any of the finger-joints is purely mechanical. Enlargements are not entirely confined to the terminal phalanges but occur in the mid-phalangeal and proximal phalangeal joints fairly often. These joint swellings are not fusiform or spindle-shaped, as the changes are inter-articular and not periarticular, as obtains in rheumatoid and infective arthritis. The enlargement is, at any rate at first, due to synovial distension and this, in the absence of periarticular effusion, causes its contour to be bulky and irregular. There may be some fluctuation but the bony irregular outline can be made out through the fluid that may happen to be present.
Atrophic changes do not take place in the bone-ends. The longer the process has been in operation, the greater the extent of bony enlargement and deformity.
Theoretically, ankylosis does not occur in osteo-arthritis, any limitation of the normal range of movement being due entirely to the mechanical obstruction of the bony outgrowths or to " locking" of osteophytes. Lawford Knaggs, however, states that in some of Strangeway's specimens he has found evidence of both bony and fibrous ankylosis in the mid-phalangeal joints.
Diagnosis.-The diagnosis of the osteo-arthritic hand is not difficult. The irregular contour of the articulations, the radial deflection of the terminal phalanges, the absence of atrophic changes in the muscles and the general appearance of the patient all contribute to its ease of recognition.
Heberden's nodes.-The characteristic nodes associated with the name of Heberden are frequently to be found at the lower part of the terminal phalanges. Writing of them in 1805, he says "I have never clearly understood the nature of the small tumours about the size of a pea, which sometimes form near the third joints of the fingers; they have certainly nothing in common with gout, for they are found in many patients who have no experience of the disease. They last through life, are painless, and have no tendency to ulcerate. They are rather disfiguring than inconvenient, although the movements of the fingers are somewhat hindered hy them."
It will be noticed that the nodes are placed at the back of the joint. As most strains occur when the terminal phalanx is extended on the second, the two articular surfaces impinge at their posterior borders. They may therefore be regarded as an effort on the part of Nature to buttress a joint that is exposed to unusual strains. In quite a number of instances a definite history of a strain or injury to the joint while in this position has been obtained. In some respects they might be looked upon as an enlargement of the condyle of the phalanx.
As the nodes are frequently found in patients who present no signs of osteoarthritic changes in any of their joints, there is a certain amount of doubt whether they can correctly be considered as one of the manifestations of the condition.
Radiographic changes.-According to Gilbert Scott, the earliest signs of osteoarthritis are to be found in the hands. Minute thorn-like osteophytes grow from the edge of the articular surfaces of the fingers. In addition, there are often very small opaque bodies, deposited in the substance of the joint capsule itself and quite unattached to the bone, which he calls "peri-articular ossicles."
The terminal joints of the first and second fingers are mostly attacked and as the disease progresses the joint-surfaces become irregular or "dentate" and the joint-space disappears. AMovement is, however, still possible.
GOUT
The acute form, in the hand, presents a striking similarity to what is often termed " classical gout " in the foot, viz., a sudden onset often during the early hours of the morning.
Its commonest situation in the hand is the first proximal phalangeal joint but it may occur in the wrist or metacarpo-phalangeal or the carpo-metacarpal joint of the thumb.
The affected joint is hot, tense and shiny, and if the knuckle is the seat of the inflammation, the whole of the dorsum of the handbecomes swollen and cedematous and pits on pressure. The skin over the swelling has a dusky appearance and the superficial veins are all dilated. The pain is intense and increased by the slightest pressure on or movement of the fingers.
The only condition for which it might be mistaken at its inception is an attack of acute rheumatism, but the absence of involvement of other joints and, in most instances, of any marked pyrexia is sufficient to clear the diagnosis.
The inflammation usually subsides in from five to ten days and is followed by desquamation of the skin of the part. The first few attacks clear up without leaving any trace. This is a diagnostic point of some importance, because other forms of arthritis affecting the hands are progressive and cause an increasing amount of disability.
Chronic Gout.
Clinical features.-While, as just stated, the first few attacks of acute gout leave no apparent trace, this does not apply for all time. With a continual succession of attacks involving the foot or ankle at one time and the hand or wrist at another, the tissues become less and less able to deal with and eliminate the uratic deposits precipitated therein. As a consequence the finger-joints become chronically enlarged and at first present some similarity to the changes seen in osteo-arthritis. The enlarged joints, owing to the mechanical obstruction of the deposits and thickenings in the neighbourhood of their articular surfaces, become fixed in various positions of flexion and extension. Tophaceous swellings are also to be found, bearing no relationship to the joints. It is useful to remember that the difference between a small tophaceous swelling and a Heberden's node is that the former can be moved about while the latter is absolutely fixed. These tophaceous enlargements gradually increase in size until the whole hand presents a series of bulbous swellings which may quite obscure the knuckles and finger-joints. The skin over the tophi is glistening and has a dusky red appearance and is quite thin in places through which the white creamy contents of the swelling can be seen. The skin in these situations often gives way and allows the deposit to exude in small quantities. This is, of course, the wellknown "chalky gout " which is so widely recognized that diagnostic difficulties do not often arise.
Diaqnosis.--There may be some difficulty in diagnosis with regard to minor degrees of the condition. Chronic thickenings may perhaps be found on the first two proximal phalangeal joints as well as on the middle joints of the fingers. In women these might be diagnosed as rheumatoid arthritis, especially if similar changes happen to be present elsewhere. Careful inquiry might reveal that the patient has had a series of attacks, the earlier of which cleared up and only the later ones have persisted. Gout is very rare in women before the age of forty, but after that age it occurs with greater frequency than is perhaps realized; indeed, if radiological findings can be relied upon, the condition is by no means uncommon. If definite tophi can be found in any part of the body, the diagnosis is at once settled.
Radiographic appearances.-The deposition of sodium biurate crystals in the articular ends of the bones of the fingers gives rise to well-defined clear "punched out " 9 201 areas immediately under the cartilage. In the very early stages no articular changes are to be seen. There is no disturbance of the bone-density balance, a circumstance which serves to distinguish gout from rheumatoid arthritis.
PERI-ARTICULAR FIBROSITIS
Fibrositic changes may be found in the palmar fascia or in its prolongations to the fingers, and the resulting contractions gives rise to an affection very similar to that described by Dupuytren.
Similar changes are to be discovered in the capsule and in the ligaments surrounding the finger-joints, without any implication of the articular surfaces. This condition is frequently met with in gardeners and elderly labourers and generally results in gross distortion of the joints. They appear to be swollen but a closer examination will reveal that the synovial capsule is not distended in any way and that the enlargement is really due to capsular thickening and the displacement of bone-ends.
